Anion binding to lipid bilayers: a study using fluorescent lipid probes.
Anion-induced fluorescence quenching of lipid probes incorporated into the liposomal membrane was used to study the binding of anions to the lipid membrane. Lipid derivatives bearing nonpolar fluorophore located either in the proximity of the polar headgroups (anthrylvinyl-labelled phosphatidylcholine, ApPC; methyl 4-pyrenylbutyrate, MPB) or in the polar region (rhodamine 19 oleyl ester, OR19) of the bilayer were used as probes. The binding of iodide to the bilayers of different compositions was studied. Based on the anion-induced quenching of the fluorescence, the isotherm of adsorption of the quencher (iodide) to the membrane was plotted. For anions, which are non-quenchers or weak quenchers (thiocyanate, perchlorate or trichloroacetate), the binding parameters were obtained from the data of the competitive displacement of iodide by these anions. The association constants of the anion binding to the bilayer (Ka) were determined for the stoichiometry of 1 ion/1 lipid and also for the case of independent anion binding. At the physiological concentration of the salt, which does not bind noticeably to the membrane (150 mM NaCl), anion binding could be satisfactorily described by the Langmuir isotherm. The approach applied here offers new possibilities for the studies of ion-membrane interactions using fluorescent probes.